We will, in the first instance, examine the patients who will serve as object lessons, and I will in the briefest terms state the circumstances with regard to these which I wish you to note. CASE I.-C. M., aged 31, female. From 18 years of age suffered from anaemia, palpitations, and shortness of breath. Six weeks before admission had haemoptysis, two attacks. No rheumatic historv. Pulserate 7 irregular. Slight thrill at apex. Long purring presystolic bruit, flnishiDg up suddenly at the first sound, which is short and sharp in character; double shock sound during diastole heard at apex. Pulmonary second sound accentuated. Patient improved very much while in hospital, her chief trouble being indigestion. Temperature normal; no albumen in urine: quantity passed normal in amount.
CASE II.-E. P., aged 22, female. Patient had right hemiplegia. She could not write, but recognised her name. The heart examination showed all the signs of uncomplicated mitral stenosis, presystolic murmur, and tbrill, with double second sound. The hemiplegia gradiually cleared up, so that on discharge patient could walk well. The patient could copy print, etc, but could not write anylbing original. Intelligible speech was absent; she could only say "No." We had no doubt that this patient when admitted was suffering from embolism of the left middle cerebral artery. Nutrition was re-establisbed in the areas served by all the branches save that supplying the speech centres; in these a destructive lesion persisted.
In the cases shown to you there is no physical clinical sign of mitral regurgitation; the leRion, so far as the evidence indicates, is obstructive only. Tne morbid condition of the mitral orifice is that defined by Duroziez and other French writers as "pure mitral stenosis." This is said by these observers to be characterised by a slow, gradual, progressive narrowing of the mitral orifice, evidenced: (i) Anatomically by a funnel-shaped transformation of the mitral valve due to the complete union of the two curtains, the resulting membranous funnel retaining a smooth and polished appearance; and (2) Clinically by the following signs: (a) Thrill felt near the apex; (b) a prolonged snoring murmur of low pitch, heard during the ventricular diastole, followed by a short and rougher bruit in the presystolic period; (c) a reduplication of the second sound.
I am unable to accept these views in their entirety. In the first place, a progressive narrowing of the mitral orifice even in young subjects does not invariably result i the funnelform of mitral stenosis. For example, Hayden recorded the case of a boy, aged 7, in whom there was no rheumatic history, but who died from cerebral embolism, the result of mitral stenosis of button-hole form. by mathematical demonstration that a small contracting sac has a mechanical advantage over a large one. Dr. Woods,' however, has expressed his opinion that Dr. Samways pushes the matter to an absurdity when he contends that the left auricle by its contraction sends blood into the contracting ventricle. This question is not to be judged only from the standpoints of experimental physics and mathematical formulae. I have considered it from the side of pathology and morbid anatomy, and I think that the contentions of Professor Potain and Dr.
Samways are fully justified.
I cannot regard the auricle only as a contracting sphere. It is not a muscular sac of uniform contractile power throughout. The commencing phase of the emptying its cavity is in the pulmonary veins, the concluding in its most muscular part, the auricular appendix. Moreover, there is another cause at work to effect the closure of the mitral orifice-the diminution of the area of the auriculo-ventricular ring and the shortening and approximation of the papillary muscles.
Marc Sde" has contended that the three papillary muscles of the left ventricle in their contraction are so disposed as to fit into each other and so contribute to close the upper part of the ventricle. It is true that these muscles do not contract at the very earliest period of systole of the ventricle ; the parietal muscle commences, but Is reinforced by the papillaries in an extremely brief time.14 I only adduce these considerations to show that the contraction of the auricle is not to be considered as the sole force, but is an auxiliary force in preventing regurgitation at an early part of ventricular systole. Furthermore, if the auricle can contend successfully with the ventricle until such moment as the latter has overcome the pressure in the aorta sufficiently to open the aortic valves, this is all that the argument demands. Auricle and ventricle would co-operate to do this. Dr. Robert H. Woods makes a statement with which I by no means agree. I know the view is held by many, and I think it time that the evidence of 'the other side should be duly considered. He writes: "There are novalves between the auricle and the lungs, and therefore raising the intra-auricular pressure during contraction of the ventricle could only result in the blood following the path of least resistance, namely, back into the pulmonaryveins." But there is a valvular mechanism betweenleft auricle and lungs-namely, in the pulmonary veins themselves. "At the moment of the auricular systole the orifices of the pulmonary veins are narrowed in the contraction of the layer of muscular fibres by which they are surrounded, and any great reflux of the blood into the veins is thus prevented." 15 "The contraction of the circular muscular fibres around the venous orifices and the subsequent contraction of the auricle cause these ve!ns to empty themselves into the auricle; and by their presence and action they prevent any large quantity of blood from passing backwards into the veins when the auricle contracts. No valves are present in the superior and inferior cave in the adult heart, or in the pulmonary veins; hence the contraction of these circular muscular fibres plays animportant part in preventing any reflux of blood during the contraction of the auricles."' From these observations you will infer that though there is no membranous valve there is a very efficient sphincter-and a sphincter may be more powerful than a valve tending,to prevent reflux towards the lungs. I think that this very important quasi-valvular arrangement is too often overlookea.
It may be said that the sphincters may become inefficient.
No doubt they may; hence some of the lung complications of the late stages of mitral stenosis. As evidence of the strain to which the pulmonary veins are subjected, I may cite the observations of Dr. James Barr, of Liverpool, who found well marked atheroma of the pulmonary veins in cases of mitral stenosis.
There are circumstances observed in cases of mitral stenosis It is probable that the normal endowment of the auricular muscle is sufficient to prevent the regurgitation in the earlier stages of development of mitral stenosis, but in course of time the muscle becomes hypertrophied. Later on the dilatation of the auricle preponderates, and the muscular fibres become attenuated to almost extinction. Atrophy of the auricular muscle may, however, occur in the earlier stages from various causes of faulty nutrition. My own experience coincides with that of Dr. Samways in establishing as a general rule the doctrine that " the characteristic alteration in the left auricle in mitral stenosis is not dilatation but hypertrophy-dilatation is probably introduced only with the auricular breakdown."
The prognosis in the condition of disease which we are considering is grave. I have found the average age at death of 6z patients to be 32.7 years, but it is to be remembered that my cases included an unusual number of children, for in the etiology of the disease in children I was much interested, and probably more than my fair proportion of cases were sent under my notice. The late Dr. Hayden's cases, 42 in number, gave 37.8 years. Sir William Broadbent, 53 cases, gives as the average age at death 33 years for males and 37 to 38 for females.
The most recent inquiry, that by Dr. SamwayS17 as to the postd-mortem records of Guy's Hospital during ten years shows that the average age at death, males and females (identically) is 38k years; the less pronounced forms of constriction of the orifice 43.6 years ; the more extreme stenosis 33 6 years.
The concurrence of testimony, therefore, is to show that the conditions of the disease are so grave that life is rarely prolonged beyond 40 years. In the form of disease which is associated with chronic fibrosis and granular kidney, however, the age at death is much more advanced; but these commence insidiously for the most part at a comparatively advanced age. I have observed such a case at the age of 70. LECTURE II WITH these preliminary observations we now pass to the consideration of the investigation more recently made on thechemical products of the typhoid bacillus, of the bacillus coli communis, and of a form allied to these, namely, thebacillus enteritidis of Gairtner.
These three micro-organisms are in culture closely allied to each other. They all grow in broth, forming a cloudiness and a sediment, not commonly a scum on the surface, although this is present sometimes in cultures of the bacillus coli. The growtk on agar is very similar in all three forms, being more fluorescent with the bacillus coli than with theother two forms. On gelatine they grow without producingany liquefaction of the medium. Their differences are as follows: In glucose gelatine and glucose agar the bacillus coli and Gartner's bacillus form numerous bubbles of gas, while the typhoid bacillus, although it grows copiously, produces no bubbles. The bubbles are due to the formation of gas from the sugar present. On potato the bacillus coli gives. a fleshy yellowish-brown growth; the Gartner bacillus a.
slightly coloured, and the typhoid bacillus gives a filmyalmost transparent-growth. Milk is coagulated by the, bacillus coli, but is not coagulated by the typhoid bacillus orby Gartner's bacillus. Indol is formed in a broth culture by the bacillus coli, not at all by the typhoid bacillus, and only, a slight indol reaction can be obtained, and that not constantly, in cultures of the Gartner bacillus. Some varieties of the bacillus coli do not appear to form indol.
These cultural characteristics are slight, but are sufficient for the purposes of diagnosis, inasmuch as the bacillus colil can always be distinguished from the other two by the gas it forms in glucose gelatine, by its coagulation of milk and by the& indol it produces, whereas (Gartner's bacillus is distinguishedc from the typhoid bacillus by the fact that it forms gas in glucose gelatine. In any of the media the growth of the* bacillus coli and of Gairtner's bacillus is much more copious than that of the typhoid bacillus. The bacillus coli is further distinguished from the typhoid bacillus by not giving: the " serum reaction " with the blood of a typhoid patient orwith typhoid "antitoxic serum." Dr. Durham states thatGartner s bacillus sometimes gives a sedimenting reaction with typhoid blood or serum. All these organisms are flagellated, the typhoid bacillus containing the most numerous flagella, the bacillus coli the smallest number, and Gartner's bacillus being intermediate. The close similarity in vegetative properties of these three micro-organismsrendered it advisable that they should be investigated together. They probably play very different rdles in the production of disease. The typhoid bacillus is the cause otenteric fever; the bacillus coli plays a great part in the production of peritoneal lesions proceeding from the intestineand inflammatory conditions connected with the pelvic and'> other abdominal organs; and the Gartner's bacillus was. originally found in the body of a man who had been poisonedi by beef which also contained the bacillus. Dr. Durham. thinks that it may be the cause of some cases of food poisoning. Both the typhoid bacillus and Gartner's bacillus maytherefore be considered as micro-organisms, chiefly infecting the intestinal tract, and the bacillus coli-though it is not.-known to produce any gross lesion in the intestinal traet-is> a natural habitant in that region and may aid in intestinarn infections.
THE TYPHOID BACILLUS.
The typhoid bacillus is found in enteric fever, in the intes--- 
